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ny>nz) X 7 &<DX'$>&o 

[0 0 8 2] 

[0 0 8 3] 
[0 0 8 4] 
[0 0 8 5] 

&fcBrtfc*5V>-CJB*r£*«llC. (nx>ny>nz) 
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[0 0 8 6] 

o J: d , * LT*<£fcfcJ^-C*" fit f B«£#*flJ R^^tfil tWW * s 
[0 0 8 7] 

3ft»*OlHB*»«>**tt- «Ffc«R**tftv^ 0!lx.tf> 1 0-2 0 0 /zm 
<D|Mrc*»K *?2U<ti20~l 5 0 ,t mOOTC* »K #H«f*L<tt30 

^»Jft**t*«JB«f»*»*9fett=J»tt (nx>ny>nz) Sr^tlEffl 

[0 0 8 8] 

fc-f-*Rfc^>*-H fe* WWW! i" * * *R * K 
[0 0 8 9] 

(i, 2 5~3 0 OtOtit^^ iHt<li50~2 0 0tO«|-e*5, «r 
t< &6 0-18 or^lSffl^^^o 
[0 0 9 0] 
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[0 0 9 1] 
[0 0 9 2] 

[0 0 9 3] 

utitz^ v?xt **i-*f »t-e* < . ^cm^**pw**u ^faK^-t-r 

[0 0 9 4] 

tre**** (U twmm (n) swowm (m) 
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[0 0 9 5] 

i- (i) (in) ^t^^i^tiii^iifJt^o 

An(a)>An(b)Xl 0 CD 
l<(nx-nz)/(nx-ny) (H) 
0.0 0 0 5^An(a)^0. 5 ( m > 

mE*tt (i) - (in) * nt *> mmminm (a) 

5*;K:j3V*T, nx. ny^O'nzli, **L-r*L«ri&tt®«fJi (a) fc*3tt*X 
flu YHfcJtfZtt^faOJBiWfc^U nx\ n y * J: tfn z ' *±> lfflSB* 
#£i3tt*X*U YttfcitfZtt^fa^JSW^fc^U HfrlBX«i:t±> flffBBUS 
«f« (a) fe«J:O f mffi^^®rt^^ v ^^^®^^^^ ,6l " e * >,) ^ Y 

tti*. t»lBiBrt^^-rtirBX«iJc#L-cMft«*i<o-c*9. z«i*. max 

An(a) = [ (nx + ny) /2] -nz 
An(b)= [ (nx' + ny*) /2] -nz' 
[0 0 9 6] 

HlOWftHK, -«fctt, «Jffl«f«^*»t*JB«f* (nx. ny, nz) 

UX*»c*tL-CMft«*rtlt?*9, Z«ffltt. IMEX^^tfYHKiMft 
[0 0 9 7] 

£1:^ fHBAn(a)fc A n(b) An(a)>An(b)X 
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1 ST^K^WtU, WJUliAn(a)>An(b)X20^ 

& O 

[0 0 9 8] 

ire** (i) *»wo«s*tti^ , '^> •wwaw* 1 ^- 

[0 0 9 9] 

fc^fLV^^^^'fM^ 1< (nx-nz) / (nx-ny) 

li, 1< (nx-nz) / (nx-ny) il00O«Bt?*«. ^15^10 

**. SMC fflB (nx-nz) / (nx-ny) 3»»*K»t* 

1< (nx-nz) / (nx-ny) ^8 0O»UW 
2L<, SfeKjflKtt, 1^ (nx-nz) / (nx-ny) ^50t^S 
o 4*:, MKfil (VA) KO**«^K«^«ffli'*»* ttt - 1* < n 
x-nz) / (nx-ny) i3 0t?*iii:^ff*U». 

[0 10 0] 

*»bjk:*v»-c, tWriB«ffl*f» (a) tt, WE*fr (III) 
ILK tMEAn(a)^ O.OOOS^WH ^7^^^^>^ 

KCjfJKttO. 0 2^An(a)^0. 1 5TN&*o 
[0 10 1] 
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& o 

[0 10 2] 
[0 10 3] 

[0 10 4] 

)V7)Va-)V&, i/'ja->», 

[0 10 5] 
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[0 10 6] 

una**? * Btrie^^^^^ < * 

[0 10 7] 

gR^ftv^, H 2 *fcl*H 3 m2 

[0 10 8] 

m 2 i^-rmJi ««c 2 o it, ms*&w*>*fr"7 ^m, 2 * j: tr 

[0 10 9] 

[0 110] 
[0 111] 
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oi^iwe*^ **7^Aiom «JM#*fc*»t*»Hiwi 

[0 112] 

, ^'j^;vr;^-^ (pva) |7^va, »^*^-MkPVA^7-( 

^A^OWcW^^-f >WA<»*»*»f5>iV £*t& PVA 
ffiT£*o i*L/b<04»t?t. &JL<ttPVA^7^A"C*4. ^tB^S 

[0 113] 
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[0 114] 

ttz, nw&mmt LX&S #^2001-343529^-^ (wooi/ 

3 7 0 0 7) KfB«W>#';-r-74 ;VA^&&f^& 0 iW#'J7-*ftti:U 
[0 115] 

fB^-e^$^&7^f ;VAJ¥*^|nJ^ffl^it (Rth) 0*, -9 0 nm~+7 5 n 
m*>mm-C*>&ZtW&*L<. *9ff* L<{±-8 0 nm~+6 0 nmT*»> 
. t < l±~ 7 0 nm~+ 4 5 n mOfEffl-e^^o ItfffiftfflM'ia^- 9 0 

nm~+7 5 nm«)Mt**i«, +5frfcfi«*7 <r fc*SH***#*W>*H& 

Rt h= [[ (nx + ny) /2]-nz] • d 
[0 116] 
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#y T-w«»ElRl*^e,fl|}KS*L&3»»*««:. twaw h y 7 ******* 
[0 117] 

ctii^tii>^ a*. 5 o o M mJar-c* <k ^ L<(i5 ~ 3 0 0 ^ 

K J: W£ L < fi 5 ~ 1 5 0 ^m<^ffl"?&& 0 
[0 118] 

[0 119] 

V i; 3 -y^ ^vr/^> r^y^ i^^v^oawwiwflaiWK*** 

[0 12 0] 
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: 37/ 



vxmmwumm zitm-tz -tam^io 

[0 12 1] 

mmmmt^thx^ m*-&. r**-*-. **-7\ v>^-t 

WJffi 1 0 0 0 2 ~ 7 0 **»«>«Him4 L<> J: 0 #4 L < tt 5 ~ 

5 OSi^lEi^ 
[0 12 2] 

[0 12 3] 

tizit^mtLx, ^itm^mm^xi>x^o 

[0 12 4] 
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WVA*7-f*A©W, «ittf, ***a©*5fett*«>A*^ PVA^ 

, ****** |ME*«R«*»*K^ 

HIM** W»ofWHttE^LT*J:v»o 5 4»fioW*tt, tffcWR* 

*L*v»#, i~5 0 0 nm-C**K ** U < I* 1 0 ~ 3 0 0 nuTC* 0 

. i Off 1 1< 14 2 0 - 1 0 0 nm-C**. «^«^ T * ,;;V 

, **©»**>Efr-C&*o £*Lfc*>+-e<i>* *SB»*«lfctTtt. PVA7^ 
[0 12 5] 
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[0 12 6] 

[0 12 7] 
[0 12 8] 

[0 12 9] 
[0 13 0] 
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[0 13 1] 

tin. n*n*)KlM&mmK*»**tti*tt*to*MW2^ t 

[0 13 2] 

tits tra«> i $ ^^©a^ftfw^tiiBE^****^***^ 

[0 13 3] 
[0 13 4] 
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[0 13 5] 
[0 13 6] 

iwiwKiftJt^-f A^Aiiu-rtt, «wRsfe**Li*. mn&vmnm 

TNfcO, Bttlttt^ip^ TPCF 3 5 0J . MerckWi 

pn£ [TransmaxJ 4gi>s$>ift>fr2>o 
[0 13 7] 

[0 13 8] 

i o ± ^: 2 JfJ^lo^i 1 Lm^i^ ***^««* 

tiafcH*^. «i«Jil>o4MW»»#«*«^* - ***** *° 
[0 13 9] 

r±. m&mftfiio Km t tz amm ^ * * • * 
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[0 14 0] 

llfficft-raswwu ffJM*jh**i»fci^ */N°v-*«oTBtrifiOT 
HIS47^At:, '>'J3-^, JBir;v*^> 7?l 

[0 14 1] 

fcLttt, «x.«. ******* 

[0 14 2] 

j&Utt, 1-5 0 0 nm"C**o 
[0 14 3] 
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[0 14 4] 
[0 14 5] 

[0 14 6] 

^:|fe^O**7-f ^A^«*Ri±, $ B H 0 ^£Ett^<£>£«£fi 

USA • fmffifflffl^fcft^***"^* - ttfX*£ ft. 
[0 14 7] 

jgih^vx^sj^f^^ftT?^ ^> y^^sttiwto, 

<7)i><7)m, m^^^iMHr/io&^^&fto STN 

(Super Twisted Nematic) -te/K TN (Twisted Nematic) IPS (In-P 

lan Switching) -fe;K VA (Vertical Nematic) -fe/K OCB (Optically Ali 
gned Birefringence) -t;K HAN (Hybrid Aligned Nematic) -fe/K ASM ( 
Axially Symmetric Aligned Microcell) -felK • KSMM-t/K 

i tt <b tc*UM IE l>>BBfo5Mfl o fcto, 9 * ^ A ^SatnJ^tJ *tf o fc *> 
. #t-fe;vt:®ffltiSo ^ttP>Ot«-e*, *5&W©3^7 4>i'A*flHte«W^ 
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44/ 



#KVA mWHl Vertical Aligned) *;K7)^HIl^f ^tv^O 
[0 14 8] 

[0 14 9] 

h ^^p D n * . 1 * * « 2 * fiLtERi" & - S & o 

[0 15 0] 

[0 15 1] 

;V 4 0 ii> 2 1 , ^Al, 2 i3 <£ OWMMM 3 ** t 

4 ;v A HiJ^^&T- 2 ic® L -T v> & o 
[0 15 2] 

*»W«>R4HB0S»I»^ W«7^VA *>-^- 
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[0 15 3] 

s*n% iiii t*tw>nH*?*^ (el) r-r*-/w, pop 

[0154] 

jaTfc, *»W©«*«*i^* il/ ^ htuvH-yt^ (EL) feriRIE 

:<?)ELtt(i, *tEL*i« , iiELOV»f*L 

[0 15 5] 
[0156] 

^ ttt ±. hrk, xwimrjik:. sua**. mmsxm**v*m*x#z<DM 

* *K « * I** h V 7i-^T5 vti^ * * 5E 

i/>ifW^^s^Ai^tw> mis 
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o 

[0 15 7] 

Elliot, »|B*«5^tjE7Lt«^fc#^**t, tHEE*.***** 
[0 15 8] 

( i t o ) ^stwsm#-eB$; § tt^sw*****® ^ t -cffcffl $ tt^> o 

toR*fflv>3C: SHfr> Mg-Ag, Al-L 

[0 15 9] 

*10nm«W**"C»^K-C»***L«ii:*«»*Lv». £*U4, t»C«« 
[0 16 0] 

«EL«mWt, tHrlB»9!W*<0*lB^ *»«03I»7^A («* 
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[0 16 1] 
[0 16 2] 

ion«**±, «Atf, stw**, urn u 

[0 16 3] 

[^»J] 

[0 16 4] 

ttffigtf- W«m ^K0BRA21ADH) *rffiv>T»£Lfc 

O 

[0 16 5] 
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[0 16 6] 

(Jiiu?ffllj5E) 

[0 16 7] 

1 ) 

2> 2 -lf* (3, 4-y*H>v7x^^) ^*7^*n-/n/tv_^ 
jjcttfc. 2, 2' (h'J7^tn^f^) -4, 4' -y75yvf7x- 

*k*^*S^TE3W«SMtiWm (Mw) 1 1 0,0 0 00 

o K©W»li, » (F. Li et al. Polymer 40 (1999) 4571- 

4583) O^^iLf:, g^80//raOb'J7WW-X (TA 

C) 7^^A^ @«#i:^T17 5ttl. 3ftC«»#tT, 
7 8^m©a#TAC7^Atf»U. i«i#TAC7^A± 
etB#'H5m«t»IU ^15 0W10«MUo 

*^HH-CT*ft. ^78^, An(b)^0.0 0 0 6«TAC7 
^;VA (b) ) OJtC. JfE^6,«m> A n (a) ft 0 . 0 4 5 ©*'M 5 K7 

c«JB«f« (a) ) tmrnzfrtt^yj^^mhtifzo z.<rym?< 

;VA I*, n x > n y > n z O^ttt^oWi ****** 7 -f * AT?* 

Hfci 8] 
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[0 16 8] 

(HifcflI2) 

Tffl^: (1 8) T*$*L*M¥*&«^» (Mw) 1 1 0,0 0 

yyf;^bvi:illU 2 0tf%O7-X ZmWkLfzo -I<7>*7-x£, HJfc 
#J 1 t n«0)»#T A C 7 4 * AJifclfel U <l:h-& 15 0 'Ctr 2 0 ft-Ntt* L 
fc 0 -tOfif*. ^Wt¥#4, J?^7 8^m. An(b)ft0.0 0 06Oi 
#TAC7^VA (1^7^VA (b) ) <0JlK. !¥<^4/*m, An(a)$j0.0 
3 8^f'Jx-Wb>7^A («JB«f« (a) ) #«W**tfc**7-f >U 

Hfcl9] 




[0 16 9] 

(JHtff 3 ) 

4> 4 . (3, 4-V*^#*V7x^) -2, 2-y7x^7*n 

2, 2' -v^nn-4, 4' -^7^t*7x^i:^^ 
^^tlf^'^U' (Mw I 3 0,0 0 0) y^a^/^yvi^ft^ 
2 0li%#'H5 K»fc*fI»L;fco ff*80^m«*gffTA 
C7^VA±t:t*U 13 0TC-C5««iiUfc*. 1 5 owft-tittci 
19 1. lflFWStffcffofc, SS^tWCW*. 7 8 Ainu An( 

b )#5j0. 0 0 0 6(0TAC7^VA (jSW7^A (b) ) <7>-t^> J¥«^ 5 ^ m 

An(a)^0.0 2 5^f'M5K7^VA («JB«fW (a) ) d*8ffl3*tfcft 
#:7>f;VAWb^o i^7^VAli, nx>ny>nzWlf^ 

[0 17 0] 
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2, 2 -ex (3, 4-y*jv*>y7x^;v) ^t7JVtn/n;r/^H 
Mat, 2, 2' -tTX (HJ7Jl/ta^f;v) -4, 4' -y*7 5^7xi 
;vt^^^^tL/c^iM ^ K (Mw : 1 0 0, 0 0 0) *DMa c (v^^T 

^80/.m<7)*I#TAC7^^A±i:itU 1 5 0 TTC 5 Lfclfe, 1 

5 ottMItt^i 1 • H&K®#*fr^fco ^tWC^rt 
ft, J?^7 8/zm, An(b)ft0.0 0 0 6OTAC7^A ^ 7 ^^ ( 
b) ) ©Jit, J**6,im. An(a)^jO. 0 3 9O#'H5 H?*** (ttJB 
«f« (a) ) *^9t«$tL/i^7-f ;VA^#«btt/io :«7^;vAii, nx 
> n y > n z O^IBWttt^WB^ -f ;W.Trfcofc 0 

[0 1 7 1] 
(*tt«5) 

W 5 K« 5 0 7 5 £M t, T?'))V-h>) A'WW 2 8 

^7.^;i/n->'JJW^fV> 2 5 MSB «r*^ ^ V > ^ 



•C 6 0 UfCo mtSP E T y A *AJ:KJ&fc**Lfc# y T - 7 < 

U iti^ioo'C-eio^ HOWIO^ £ fcfc 1 6 O^T'3 ofrt&m 
-tZ>zb\,z±oXmW7<( (b) *#fco :o7-f^A«tffiitAii 
d= (nx-ny) -dttl nnu ff*^OttffiS£HltR t h= (nx-nz) • 

d(i> 2 nmT?&ofco 
[0 17 2] 

iO±^:U#^7^VA (b) _tfc. **mfcra*©#'M* K# 

**fc*u ioox:t5^ut, i 3 otc-ci. i««-*He#*bfc 

o ftaWtWWflfft, ff*4 0,£m. An(b)^0.001^f 

(jtW7^A (b) ) «>_tfc, J?^6^m> An(a)&>0.0 3 5 O 
#,H5K7^A (ttJBtfJ* (a) ) *««Hi**tfe3»7-f)UA*«»fe*Lfc. 
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<f *Att, n x > n y > n z W*Wtt*»o«JB*f» 

[0 17 3] 

(*Ett«6) 

^U^^'HU-^ ^f;WvyWh>t«U, 2 51 

(b) jtKfciu 1 3 5t:t5^«u^ miwmm-z*) 1. 1**= 

3fc»*frofc„ *©tt*, ^aWC^Ttft, **4 0Aim. An(b)fc0. 0 
0 0 6^)117^^ (b) 0_t^ l^lO^m, A n (a) ft 0 . 0 2 7 
^K7>fM («n»f« (a) ) ^i^m7^V^^#?>^o 

nx>ny>nz W*W*ttt^ttB«f*t*t5**7 4 

[0 17 4] 

amm 1 ) 

yum. An(b)llO.O 0 0 6©8#PET7^A (b) ) «>_Lfc\ )? 

*6/£in, An(a)ft0. 0 4 5<*>*'MS K7-f *A (ttJBtf* (a) ) 
2tltzft&7<( )VAifi%hfltZo :«7^VAIi, nx>ny>nz« 

[0 17 5] 

i(0J:^:U#f> *Lfc«t« 1 - 6 ^ * tWttttW 1 -f * A |cov>T 

, ^-tLWO«iB*fS^i3»t*Mrtfitffi^ ( And > - J?**^ffi^ (Rth) > 
isitf (Nz) ^rSfl^L^o 

And = (nx-ny) Xd 

Rth = (nx-nz) Xd 

Nz = (nx-nz) /(nx-ny) 
[0 17 6] 

t»IB#**7^^Att, SEM (f n D ^HF 2 0 0 0> B :fc»fBfftt») 
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[0 17 71 

itiWIfctT, J IS K 5400 8. 5. 1 MR 

[0 17 8] 
[0 17 9] 
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Q 5| d 



LO O 

O ^ O 

• ♦ • • 

O CS3 LO 



CO O CO 



o O O O O O x 

log ^ ^ ^ J D| 



N CP LO LO "^t* CO CO CO 

^ C=> CO LO LO C=> 

3 p| c? o [q 5 w to CO 

LO OO LO C7> LO r— to 

I ^ oo co co c>a ^ 

<3 

CO CO CO CO CD 

| cp 

<] 

^ GOI t> ^ OO ^ 

o cd cd o o e> <=> 
S <=> <=> <=> <=> <=> o 

O CD CD CD CD CD CD 

CD CD CD CD CD CD CD 
_ ^ W O -h 

H N CO ^ U3 <D H 
^ ^ ^ ^ ^ ^ ^ 
^ M « « & 

«K « «K -9K *K flK i* 
[0 18 0] 

fMB&ifcaH**"^ #^*fe^J^*^7^;vA(±. £T»*liKM#*R3 
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[0 18 1] 

1 *f7^VA 

2 

3 

2 0. 3 0 ^Jl^Tfe^ 
2 1 i£«P H -b^ 
4 0 ifcfiX*^ 
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